The C421A (Q141K) polymorphism enhances the 3'-untranslated region (3'-UTR)-dependent regulation of ATP-binding cassette transporter ABCG2.
The impact of the gout-causing C421A (Q141K) single nucleotide polymorphism (SNP) on ABC transporter ABCG2 expression and function has been extensively characterized. However, the influence of the C421A SNP on 3'-UTR-dependent ABCG2 regulation has not been analysed so far. To elucidate this matter, we generated vectors for expression of either the ABCG2 coding sequence (ORF) or the ABCG2 ORF fused to its 3'-UTR, inserted the C421A mutation via site-directed mutagenesis and expressed wild-type and C421A-mutated ABCG2 transcripts in HEK293-Tet-On cells. As shown previously, the C421A SNP significantly reduced ABCG2 protein levels in ABCG2 ORF-transfected HEK293-Tet-On cells. Interestingly, the presence of the 3'-UTR in the ABCG2 transcript dramatically reduced ABCG2 protein content in cells transfected with the C421A variant but not significantly in those transfected with ABCG2 wild-type sequence, whereas ABCG2 mRNA levels were similar. siRNA-mediated DICER1 knockdown to reduce cellular microRNA biogenesis and selective mutation of putative microRNA binding sites within the ABCG2 3'-UTR partially antagonized C421A-associated reduction of ABCG2 protein content but did not significantly affect wild-type ABCG2 protein levels. In addition, antagomir-mediated inhibition of two microRNAs (hsa-miR-519c and hsa-miR-328) again partially reversed C421A-associated ABCG2 translational repression, thereby indicating that the C421A SNP may facilitate microRNA-dependent repression of ABCG2 protein translation. We conclude from our results that the C421A SNP may lead to reduced ABCG2 protein levels not only by affecting cellular protein stability but also via enhanced microRNA-dependent ABCG2 repression. Moreover, tissue-specific variation in ABCG2 3'-UTR processing may profoundly affect ABCG2 expression levels in individuals carrying the C421A mutation.